The study was carried out to examine the influence of M. oleifera seed meal (MOSM) on haematological and biochemical parameters of broiler chickens. Moringa oleifera seed meal is proven to have antioxidant and anti-inflammatory properties. A total of 96 Marshall broiler-chickens were randomly assigned to four dietary groups. Each group contains 24 birds (8 birds per replicate in 3 replicates) in a completely randomized design such that the birds were randomly allocated four dietary treatments (Control diet contained 0% MOSM and 5%, 10% and 15% graded levels of MOSM as diets 2, 3 and 4 respectively). All the haematological parameters measured were within the normal physiological ranges. However, PCV (Packed Cell Volume), RBC (Red Blood Cells), Hb (Haemoglobin Concentration), MCV (Mean Corpuscular Volume), MCH (Mean Corpuscular Haemoglobin), MCHC (Mean Corpuscular Haemoglobin Concentration), monocytes, lymphocytes, basophils, eosinophils and heterophils were significantly (P < 0.05) influenced by the dietary inclusion of MOSM. The values of PCV, RBC, WBC, and Hb of birds fed graded levels of MOSM were significantly higher (P < 0.05) than those fed the control diet (0% MOSM). All the biochemical parameters measured was significantly influenced (P < 0.05) by the varying levels of MOSM. The values of total protein, albumin, albumin-globulin ratio, urea, creatinine and aspartate transaminase (AST) were lower in birds fed 0% MOSM when compared with those fed varying levels of MOSM though the cholesterol values for control was higher (P < 0.05) than those fed with graded levels of MOSM. The study showed that feeding broiler chickens/birds with MOSM up to 15% had no adverse effects on the health birds and this can lower blood cholesterol levels.
INTRODUCTION
Antibiotics, also known as antibacterials, are types of medications that destroy or slow down the growth of bacteria. Antibiotics are used to treat infections caused by bacteria. Bacteria are microscopic organisms, some of which may cause illness. Antibiotics are naturally-occurring synthetic or semi-synthetic compounds with antimicrobial activity. They can be administered orally, parenterally or topically and are used in human and veterinary medicine to treat and prevent disease and for other purposes including growth promotion in food animals (Phillips et al., 2004) . Antibiotic growth promoters have been an integral part of the poultry industry for more than sixty years [1] . The use of these substances offered possibilities to improve animal performance and increased economic output of livestock producing units. However, the demand for Moringa oleifera products is on the increase due to the consideration of the tree as one of the world most useful plants known for its nutritional, medicinal and significant economic importance. The tree, native only to the foothills of the Himalayas of the Indian sub-continent, is now widely distributed over the world where it's nutritional, medicinal and industrial qualities have been discovered and are being utilize. During the past fifteen years, phytogenic additives in animal nutrition have attracted attention for their potential role as alternatives to antibiotic growth promoters [2] . They have been shown to activate digestion, strengthen the immune system and have antibacterial properties. The application of M. oleifera seed meal, MOSM as novel feedstuff to substitute for soybeans as a protein source in this study is a sequel to look inward for the alternatives of energy, protein and other sources of nutrients which are staple food/feedstuffs for human and especially monogastric animal consumption like corn, fish/ fish meal, guinea corn, groundnuts/cake and soybeans/ cake and which are competed for. All parts of Moringa oleifa are edible and with or useful to animals and man. The leaves of Moringa oleifera have been reported to be a valuable source of both macro and micro nutrient, rich source of Beta-carotene, protein, vitamin C, calcium, and potassium and act as a good source of natural oxidants, and thus enhance the shelf life of fat [3] . The work of Edoga et al. [4] reported the potent antioxidant activity of aqueous extract of Moringa oleifera which adds one more positive attribute to its known pharmachological properties and hence its use in tradition system of medicine.
METHODS
Moringa oleifera seeds obtained from Agricultural Development Programme (ADP) in Imo state, Nigeria were sun-dried to ease grinding. Given kilograms of the seeds were ground into meal to obtain Moringa oleifera seed meal (MOSM) which was stored for subsequent inclusion into diet mixtures. Four iso-energy, iso-nitrogenous diets were formulated to meet the nutrient requirements for day-old broiler chicks and made of a corn-soybean reference diet and the other test diets containing MOSM at graded levels, 5, 10 and 15% for diets 2, 3 and 4 respectively ( Table 1 ). The composition of the experimental diets on as fed basis is shown on Table 2 . A total of 96-day old Marshall-breed of broiler chicks were used and housed in an electrically heated brooder house designed for the purpose. Electrical bulbs, 60-watts were installed in the brooder house to supply heat for brooding (at temperature between 32-35 o C). 24-chicks were allotted to a dietary treatment replicated into A, B, C and each replicate contained 8 birds. The experiment was designed as a one-way classification. The chicks were fed twice daily, 8.00 am and 2.00 pm. Both feed and drinking water were supplied to appetite during the trial. Half way into the experiment, a nutrient retention trial was conducted. Weighed quantities of feed were fed for 72-hours to the chicks and fecal samples collected and sundried and ground for the determination of nutrient retention. Percent nutrient retention was computed using the formula: nutrient in feed fewer nutrients in feces/ nutrient in feed x 100%. Analyses were carried out on crude protein, ether extract, fiber, mineral matter while metabolizable energy was determined by calculation. Soluble carbohydrate, NFE was determined by difference. Biodata like PER (protein efficiency ratio) and NM (nitrogen metabolism) were estimated using appropriate formulae. At the end of the trial, one broiler per replicate was randomly picked and whole and blood sera samples were collected by head decapitation of the bird. A set of blood samples was collected into bottles containing EDTA for haematological evaluation while another set of blood samples was collected without anticoagulant for blood chemistry determination. The sample bottles were stored in the refrigerator at -200C prior to biochemical analyses. Haematological parameters: packed cell volume (PCV), red blood cells (RBC), white blood cells (WBC) and haemoglobin (HB) were determined using Wintrobe's microhaematocrit improved Neubauer haemocytometer and cyanomethaemoglobin respectively. Total and conjugated bilirubin was determined by Jendrassik Grof method. Plasma protein, albumin, globulin and the blood metabolites-creatinine, uric acid were analyzed, and aspartate transaminase (AST) was determined. All data were subjected to analyses of variance, ANOVA. 
RESULTS

DISCUSSION
The proximate composition values of Moringa seeds from Agricultural Development Programme (ADP) Imo state of Nigeria as presented in this study confirmed past reports on the nutritional value of Moringa oleifera tree and products that the tree and its products are loaded sources of multi-nutrients which could be used for food and feed in nutrition of human beings and animals [5] . Analysis on fat and water soluble vitamins indicated that Moringa seed obtained from this part of Nigeria like those obtained from other parts is rich in vitamins and their precursors. Serum biochemical parameters may provide useful information for the evaluation of the health status of birds and reflect many metabolic alterations of organs and tissues when feeding unconventional feed sources [6] . Except for the Alanine transaminase, all the other indices measured were not significantly different across the treatments. The results of the serum biochemical profile are similar to the findings of previous studies where no significant difference was noticed for most of the parameters studied for laboratory animals fed experimental diets containing Moringa oleifera leaf meal or crude extract from Moringa oleifera leaves [7] . Increasing levels of MOSM in diets decreased WBC, MCV, MCH while increasing the blood catabolic products of bilirubin and conjugated bilirubin. Decrease in WBC suggests that the fowls could not withstand disease attack due to low immunity. The significant increase in values on bilirubin and conjugated bilirubin may be linked to the toxic effects of moringa phytochemicals. On the other hand, RBC and Hb values presented increase with dietary increase in level of MOSM indicating that the broiler chickens did not experience any type of anaemia. Increasing the level of dietary MOSM deceased concomitantly the activities of AST, ALT ALP. These enzymes located in the liver, muscles or bones aid chemical activities within the organs in question.
Consumption of MOSM in diets at varying levels increased the concentration or amounts of creatinine and uric acid in the blood of the birds fed the test feedstuff in diets compared with the control. Elevated levels of creatinine and uric acid in response to increasing quantity of the seed meal indicated that the fed animals had problem with the quality of the protein in the test feedstuff. These findings agreed with the works of Aregheore [8] who fed animals with high levels of moringa product and reported poor results due to anti-nutrients and excessive protein in moringa compared with those animals receiving low levels of Moringa oleifera.
